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   Paleoanthropology, a contribution of P.-F. Puech 

to Encyclopedia Universalis.             . 

 In: Encyclopaedia Universalis, 1984-1985, vol. XIII: 905-910 - Paris  

Pierre-Francois and Bernard PUECH 

Thousands of writers have contributed in the Encyclopædia Universalis since the 
first edition in 1968. Often from teaching or research, in direct knowledge that they themselves 
contribute to establish, some famous (almost all French Nobel laureates are present), always 
recognized for their expertise the authors of the Encyclopedia Universalis are the guarantors  
of its editorial quality (les auteurs de l'encyclopédie , http://www.britannica.fr/TESTuniversalis3.html).  

 

Paleoanthropology (1916  from paleo- + anthropo- + -logy) owes much to the fact that 

understanding the evolution of man is one of the scientific issues of modern time 

confident in the progress. The human body has, like all animal species, the "mechanical" 

power to adapt to the environment but not only. Unlike other species, its evolution has been 

punctuated by the produced effects of his culture. This is evidenced by recognised steps such 

as those corresponding to the first tools, and other technological advances like the use 

of fire or floating embarkations. Environment and culture are defined as being the context, or 

conditions, of our evolutionary story scientists document and try to interpret for the study of 

the origins and predecessors of the present human species.  Paleoanthropology therefore 
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requires: a multidisciplinary approach, phylogenetic hypotheses and knowledge of human  

palaeoecology.  

 
     1-A multidisciplinary approach. In addition to the difficult tasks of describing, and 

interpreting our close fossil relatives assessed by the techniques of physical anthropology, like 

comparative anatomy, much of paleoanthropology involve research in archaeology to find the 

fossils, human genetics and genomics, and the earth sciences to understand the geochronologic 

and paleoenvironmental context of fossils. Collections require adequate series of bones to 

determine the range of variation in the significant groups. The difficulties in gathering the 

material are great; an intensive search for such remains is one of the most scientific necessities. 

The study of human evolution requires dated fossils, petrificated bones and footprints, and 

significant artefacts for the interpretation of mental development of past populations.  

 

                                                    

                                                                 fossil hunters at Laetoli (Tanzania) camp  © H. ROTH 

 
 

          
      2-Phylogenetic hypotheses. Neighbour-joining trees are constructed based on data 

provided by ancient and present-day hominins. Paleoanthropology, for his evolution analysis, 

provides the necessary framework to detect how our animal nature has become a “hominity”. 

Understanding man’s past or present’s variations and theory have to go hand in hand to 

perfect our knowledge of human phylogenetic hypotheses that are falsifiable by recourse to 

the evidence. Many paleoanthropologists have made their name through finding fossils 

purported to lead to the development of new models, such as Otto Zdansky, who discovered 

“Peking Man”, after the first specimens of Pithecanthropus (ape-man) having been located by 

Eugène Dubois in 1891, in Java (Indonesia). 
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 Pierre-Francois PUECH of the University of Marseille examines some of the collection              

skulls gathered by Henry de Lumley  

© P.-F. PUECH 

 
 

 

 
     3-Palaeoecology. Can the history of the fossils be appraised? What were the climatic 

conditions? How the climate processes combine with regional conditions did influenced 

foraging patterns and food resources?   Human paleoecology implies integration of 

all knowledge about the detailed history of the Earth, animals, the distribution of vegetation, 

climate over the past million years. Reconstructions of the environment must take into 

account all the changes that had to suffer the bodies during the fossilization. Fossil samples 

that yielded early hominins appear altered to different degrees by taphonomic processes.  
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A jaw of Australopithecus –A.L. 200-1– maintained by exceptional conditions ©Don Johanson 

 
      

Paleoanthropology can not be separated from its roots in the human Palaeontology, the 

scientific study of human fossils. Its formal establishment comes from living on the border of 

Physical Anthropology with the difficulties encountered in establishing the phylogeny of 

the species coming from what the limits of morphological variation of each species can not be 

clearly defined at present. Furthermore the descriptive skeletal analysis determining age, sex, 

race, and stature promotes interdisciplinary communications with forensic anthropologists.  
 

     4- A reflection on our origins. Famous figures -as Lamarck or Darwin- have suggested a 

common ancestor to closely related species, as are the African great apes and humans. The 

Hominoid (apes and humans), forming a super Family bearing humanlike anatomical 

characteristics  -e.g. having no tail, a relatively high and short skull and the 32 teeth of all the 

Old World simians with the lower first molar equipped with five cusps whose arrangement is 

shared with humans. The hominoid lineage became manifest in 1856 with the species 

Dryopithecus from tertiary territories. But, to-day, it is still difficult to ascertain if this great 

ape (~ 15 – 8 Ma old) belongs to pongids or to hominids.  



 5 

 
The five-cusp and fissure pattern of the first lower molar teeth of Dryopithecus, known as the 

Y-5 arrangement, is typical of hominoids in general © P.-F. PUECH. 

The simians have welded the mandible symphysis and mandible occlusion turned to be locked 

by the engagement of the canines. The projection of the upper canine (lacerative) requires a 

space (diastema) to fit in the opposite tooth row. Occlusion of upper canine with first lower 

premolar (C / P) serves as a sharpener. We retain three functional domains to the C/P 

complex: mesioocclusal wear with the lower canine, tip wear, and distolingual wear facet with 

a third premolar (Puech P.-F. et al.1989 Maxillary canine microwear in Dryopithecus from 

Spain. Am. J. Phys. Anthropol.80:305-312). The oldest recovery of an “Ape” type locomotion 

has been found by S. Moyà Solà, not in Africa but in Catalonia in a 9.5 Myears old 

Dryopithecus.  

    
In Dryopithecus the canine tip are blunt by puncture-crushing , with dentine more worn than 

enamel in the typical appearance of wear resulting from abrasion, as in gorilla, orang-utan, 

chimpanzee canines and in early hominids from Laetoli and Hadar (Puech and Albertini, 1984 

Dental microwear and mechanisms in early hominid s from Laetoli and Hadar. Am. J. Phys. 

Anthropol. 65:87-91). Wolpff M.H. reported in PaleoAnthropology (2006: 36-50) that to 

varying extents, a number of Miocene ape canines evince a canine tip with a similar pattern. 

The C/P complex of our closest ancestors tells a series of events of human origins: changes in 

canine crown shape and reduction of the longest dimension within the hominine clade have 

eliminated the honing upper canine / lower premolar P3 occlusal specialization of apes. 

Decrease of the maxillary canine projection has given more occlusal leeway and transformed 

the dental occlusion function of hominines. Premolars P3 tend to become more molarised 

providing evidence for the changing biological role of this tooth. The result is that mandibular 

premolar heteromorphy (P3 compared to P4) is minimal in later hominines, including Homo 

sapiens. 
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The morphological evidence used to define humans are reinforced after the divergence from 

the apes that was carried out 8-7 million years ago. Australopithecines, which have an 

antiquity of ~ 5 Ma, were bipeds and that is the reason why Homo and Australopithecus are 

grouped as “hominines”. But the African apes’ knuckle-walk may have evolved from some 

kind of bipedal locomotion shared by the hominines ancestors (Verhaegen M. and Puech P.-F. 

2000 Hominid lifestyle and diet reconsidered and comparative data.Hum.Evol. 15: 151-162).  
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      Australopithecus afarensis reconstruit à partir des ossements.  

Cet australopithèque observe un intrus alors qu'il prend un bain. Sa vie 

aquatique a été déduite de l'observation de mammifères qui aiment patauger 

à la recherche de plantes aquatiques et grâce à la comparaison des aspects 

microscopiques de l'usure des dents. Photo de Viktor Deak et Pierre 

François Puech , autorisation Viktor Deak et Ian Tattersall (Last Human 

2007 p.70) et Pierre Francois Puech.  
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